A REVIEW of the literature reveals a surprising lack of epidemiological interest in cerebrovascular disease which is presently the third leading cause of death and which, in addition, accounts for a large segment of the problem of chronic illness and disability in the United States.
This paper reports the findings of a study designed to compare the selected personal, clinical, and family characteristics of a group of persons who had experienced a stroke with those of a suitable group of controls. The study population was drawn from the group of white Baltimore residents aged 45-69 who were hospitalized at the Montebello State Hospital during the period from December 1, 1961 1, , to December 31, 1962 . Approximately 80 per cent of the patients who met the age and residence criteria for the study were interviewed and subsequently classified as cases or controls.
Before obtaining personal and family information from the patients, a screening interview was administered to detect defects in orientation, memory, and communication. When such defects were found, the necessary information was obtained from a close relative. Family information was obtained through official death records of deceased family members.
Those patients who had ever had a documented stroke were the cases; all other patients were allocated to one of two control groups according to the presence or absence of clinically diagnosed cardiovascular disease as determined by diagnostic studies on admission to the hospital. A total of 255 patients were interviewed, of whom 126
were cases and 129 were controls. The controls included 43 persons with a diagnosis of cardiovascular disease (control I) and 86 persons who had no cardiovascular disease diagnosis (control II). Table 1 shows the age and sex distribution of cases and controls. A number of variables related to the collection and processing of data were examined in order to detect the presence of any biases which might interfere with case-control comparisons. Two of these factors-the time period of hospital admission and the type of interview informant-were taken into account in the analysis of data. Age-adjusted methods of data analysis were used in comparing the cases and controls. The differences found when cases and controls were compared with respect to their personal, clinical, and family characteristics, together with certain descriptive data, constitute the results of this study. The findings will be described and then discussed in terms of their consistency with etiologic hypotheses found in the clinical literature.
Clinical Characteristics
In order to provide a reference point for interpretation of results and for About one-third of the control II subjects had been admitted to the hospital because of accidental injuries requiring rehabilitative treatment. Neoplasms, arthritis, neurological disease, and various other disorders accounted for most of the remaining admissions.
None of the control II subjects had a cardiovascular disease diagnosis.
Because of the association of arteriosclerosis, hypertension, and diabetes, with strokes, the distribution of these conditions was examined in the case and control groups. However, selection problems influencing disease associations among hospitalized populations limit the inferences which can be made from these data.2 Table 2 shows the age-adjusted frequencies of heart disease and diabetes among the study groups.
1. It was observed among the cases that:
a. about one-third had no clinically diagnosed heart disease, b. the frequency of rheumatic heart disease, hypertensive heart disease, and diabetes was higher among females than among males, c. males had a higher frequency of arteriosclerotic heart disease than did females.
2. In the control I group, it was found that:
a. females had a higher frequency of both arteriosclerotic and hypertensive heart disease than males, b. males had a higher frequency of rheumatic heart disease than did females and slightly more diabetes. See footnotes in Table 3 . 4 . an excess of ever-married males and females who were married rather than separated or divorced at the time of hospital admission (Table 10 ), 5. an older mean age for females at menopause when either natural menopause alone or the combined experience, including artificial menopause, is considered (Tables  11, 12 ), 6. fewer abortions in terms of the proportion of total pregnancies or the proportion of women experiencing one or more of these events (Table 13 ), 7. an excess of reported complications of pregnancy, particularly those described in association with high blood pressure (Table   14) .
Family Characteristics All subjects were asked to provide information about their parents, siblings, spouses, and offspring. The 233 probands in the family study reported a total of 2,265 relatives of whom 1 Case and control relatives were compared with respect to their mortality experience from (1) cerebrovascular disease, (2) cardiovascular disease, and (3) all causes of death. Deaths were assigned to the stroke and heart disease categories if one of the designated conditions was mentioned on the death certificate. Thus, persons who died with cerebrovascular disease or with cardio- 3 . an excess of deaths from all causes beginning about age 40 among male relatives of cases and among female relatives of control I subjects. The large excess of deaths from cerebrovascular disease among parents of cases, as shown by observed-to-expected ratios of 4.7 for mothers and 3.0 for fathers, cannot be accounted for by any of the usual sources of bias. A consistent excess of stroke deaths found also among the siblings of cases lends added support to the familial aggregation finding. Although there was an excess of stroke 458 deaths among some categories of control I relatives, the differences were generally small, except for brothers. inconclusive. One question of interest is whether this familial aggregation of strokes is secondary to the presence of hypertension and diabetes-diseases known to have a family component. This seems to be an unlikely explanation in view of the very similar frequencies of these two diseases among case and control I subjects (Table 2) .
A number of observations here suggest sex differences in the mortality patterns of both stroke and control I relatives which should be investigated further.
A number of findings here would lend support to an "emotional stress" hypothesis.8 Social status inconsistency is suggested by differences in residence, occupational class, and nativity among cases. The excess of foreign-born females may have some meaning in terms of separation from close relatives and adaptation to a new culture. One study reported higher stroke mortality among new emigrants.9 However, the female cases in the present study were not recent emigrants but were more likely than controls to have come to this country alone. Other findings which suggest a life situation different from that of controls are the marital stability of cases and the job stability of case males.
Work histories of case males suggest also the possibility of physical or emotional stress arising from work operations such as operating moving machinery.10 A potentially stressful situation in terms of exposure to agents such as carbon monoxide is suggested by the excess of case males whose work was associated with motor vehicle operation. This finding and the relationship between carotico-vertebral stenosis and carbon monoxide overexposure which has been mentioned in the literature" Interest in an endocrine hypothesis arises from sex differences observed in the incidence of coronary heart disease and from observations concerning the protective effect of female sex hormones in atherosclerosis. The control I females had an excess of abortions and a low mean age at menopause, findings which are in agreement with other studies12 and which are consistent with an endocrine hypothesis. In direct contrast to these findings, case females were significantly older at menopause, reported fewer abortions, and an excess of pregnancy complications. These findings for cases suggest the influence of a different endocrine pattern. Comparison of pregnancy rates among Catholic and nonCatholic females in this study suggests also that there may be endocrine influences on fertility among the case and control I females (Table 16 ).
These differences between case and control I females are supported also by findings on fertility and artificial menopause which, although not significant, are consistent in direction.
The finding of an excess of pregnancy complications among case females provides confirmation by retrospective study of the observations that strokes are a frequent cause of death for eclamptic women.13 It should be recalled, however, that no effort was made to validate the childbearing histories obtained by interview.
The association of cerebrovascular disease with hypertension, arteriosclerotic heart disease, and diabetes is of great interest. The suggestion advanced in recent papers that hypertension is strongly associated with cerebral thrombosis as well as with cerebral hemorrhage14'15 is supported by the finding of relatively high systolic pressures and a high frequency of hypertensive heart disease among the cases in this study, 80 per cent of whom had a cerebral thrombosis diagnosls.
Although cerebrovascular disease has often been equated with atherosclerotic heart disease clinically, there are differences in the mortality patterns of the two diseases which do not support such a close association.9'16'17 The findings of this study, particularly those regarding family mortality patterns and menstrual and childbearing experience, would seem to indicate epidemiologic dissimilarity between the two diseases.
Conclusion
In conclusion, it should be pointed out that the results of this study cannot be considered as definitive for many reasons. The stroke patients were not representative of all such patients in the community. In addition there are un-known selective factors which may have introduced biases into the case-control comparisons. However, the findings which have been reported should be useful in formulating more precise hypotheses for investigation in a larger study.
